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WHY EXPAND? 


1. CONFIDENCE IN OUR CUSTOMERS 
2. CONFIDENCE IN OUR COUNTRY 


3. CONFIDENCE IN BOUND BROOK'S 
ABILITY TO GIVE THE FINEST SERVICE 
IN THE FIELD OF POWDER METALLURGY 


BOUND BROOK 


BOUND BROOK OIL-LESS BEARING CO., EST. 1883; BOUND BROOK, 


(ожеё% 4% 
POWDER METALLURGY BEARINGS *- PARTS 


our 75% year 





AT 
YOUR 
REQUEST 


Many readers have suggested 
that we provide in the Research & 


Development News Edition . . . 


READER SERVICE CARDS 


making it possible for you to get 
additional information about 
products and services, as is done 
in the Design Edition. Accordingly 
two cards will hereafter 


appear .. 


JUST INSIDE 
THE BACK COVER 


They will bring you, postage 
paid both ways, further data on 
significant parts, new literature 
and advertised products direct 


from the sources. 





coming 
next week... 


the 
DESIGN edition 


for April 28 


FEATURING: 


Guide to fan selection. 


Charts, tables, sample problem and three 
laws to help you choose the right fan. 


Casting alloy enters high-strength field. 


Economy and fewer fabricating headaches 
are advantages offered by this special steel. 


Sandwich-panel facing materials. 


What materials are used as the skins 
of modern industrial sandwich structures. 


Hermetic magnetic couplings. 


Send power through a wall 
without worry about leaking shaft seals. 


Metal inserts for plastic moldings. 


The four broad types of inserts 
and how they can be used. 


How to figure starting current 
from NEMA code letters. 





ESEARCH 
and news edition 
EVELOPMENT 


April 21, 1958 
FEATURED 


DEPARTMENT R & D SPENDING SOARS DESPITE RECESSION. Industry will pump $8.5 
SIDELIGHTS billion into research this year. . 


LETTERS FINAGLE’S LAWS . . . or why nothing in Research and Development 
HORIZONS happens the way it should... . 


SIGNIFICANT PARTS DON’T LET SALESMEN PLAN YOUR PRODUCTS. Their opinions are 
MEETINGS 46 no more reliable than your own 


мси имама 47 POINTS OF VIEW. Should the engineering profession adopt collective- 


PUBLISHER’S POSTSCRIPT 48 


FYI PERSONAL 49 TRENDS IN APPEARANCE DESIGN. A new dictating machine, an 
WHY NOT R & D? 50 printer for service-station credit cards. . 


FIELDS 


MATERIALS Polyethylene: more, better and, maybe, cheaper. 
Better rubber heads for market 
Fluorocarbons: a plastics glossary 
New heavy-metal alloy is almost pure tungsten 
Materials requirements for the next 5 years 


PROCESSES Tool-breakage detector shuts down machine tools. . 
Sprayers drawn from stainless steel . . 
Friction heat put to work in wood-finishing 
“Impossible” welds in thin-gage stainless 


ELECTRICAL Electrical ground failure detected and signaled 
Whistlers for better radio transmission 


A 3-D perspective drawing board for $56 
Tire-changing aid from Germany 
Gasoline is coolant in auto refrigerator . 
Flying car described by Ford 

New link design cuts belt down-time.. . 


Atom smashers by the mile. . . . 


How much fuel for a trip to the moon 


GOVERNMENT NACA space agency proposals... ; 
A-powered, winged missile top war deterrent? 


PERSONNEL Lost plane search time reduced 
Communication speed stepped up with tape 
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3 N 
Engineering ..... SIDELIGHTS 


ESEARCH 
news edition 


9 Maintenance and repair traditionally depend on chicken wire, chewing 


gum and a bigger hammer. Army Ordnance is making a try at eliminating 


some of the more rough and ready solutions (p. 21) and we wish them 
ALBERT HAUPTLI publisher luck. But only last week the following list of supplies was inventoried in 


| major West Coast flight center—it reminds us of our own hall closet 
Num PPS cantor Fingernail polish (for temporary identification symbols 
ROBERT W CARSON managing editor 
Pipe cleaners (to clean out small-bore glass tubing 


PAUL N ANDERSON associate editor Fluorescent yarn applied to plane exterior for airflow studi 
ROBERT E ABBOTT associcte editor 
ociate editor s 
deg nennen a editor Potato starch, baking soda and salt (to make mold patterns, later ri 
RICHARD M KOFF associate editor moved by washing in water 
HENRY E COOK, JR associate editor 
FORD R PARK associate editor 
ROBERT S PRENTISS associate editor 
ANNESTA R GARDNER associate editor 
WILLIAM GILMAN associate editor 
FRANKLIN D YEAPLE associate editor 


Food coloring (mixed with water to simulate fuel dump tests 


Electric iron (just right for cement-backed plastic strain gages 


9 Never before in any technical publication, the long-secret laws of r« 
search and development have at last been collated and organized fot 


JOSEPH J KELLEHER assistant editor publication. These unwritten laws of experimentation, known as Finagh 
BENEDICT A LEERBURGER, JR assistant edit | 
DOUGLAS C GREENWOOD assistant editor th - n di | R | | li | | | 2 | чре | 
PHYLLIS B SWEED assistant editor ey NEVEI TUCC xesearcners Gian ааге admit even т each 
DORA K MERRIS assistant editor other, much less to the general public, how rare a successful experiment 
HERBERT KEE ossistant editor ré ils 

CHARLES J LYNCH assistant editor 


iws (p. ire the true foundations of all modern science. Why were 


is. But secrets cannot be kept forever. The public has a right to 

know. The shy, the timid, the weak, the optimistic are hereby warned. 
FELIX GIORDANO Detroit You read these laws at your own risk. Propuct ENGINEERING takes no 
JACK MEYER Los Angeles 


responsibility for any ‹ of acute melancholia or hysteria induced bi 
SETH PAYNE Washingt 


this article 


RICHARD E ROOMAN art direct 
E G LOADER asst ort director 


ANGELA M GIACIN assistant 9 (Controversy is the life blood of newspapers, but technical publication 


like the engineers they serve) usually try to avoid the dangerous arena 
NORMA J VAN NESS production viso of opinion. We prefer scientific, demonstrable facts—unromantic рет 
LILLIAN M WITHAM assistant , 
haps, but safc However, this week controversy runs wild in our pages 


JOSEPH KERR Editor and contributor disagree emphatically about whether salesmen 


consulting editor 


ROBERT BRUCKNER consulting editor should have anything to say about new products (p 19 and p. 35 ind 


there is much convincing logic in both points of view. The truth would 
DEXTER KEEZER director economics dept seem to he somewhere in between—if the 
GEORGE B BRYANT, JR Washington o" 
DONALD MacDONALD Detroit 
WILLIAM G MELDRUM. Clevelan But what about the pros and cons of llective. bargaining (p. 3 
STEWART W RAMSEY Chicago 
MARGARET RALSTON Son Francis 
JOHN M KEARNEY Los Angeles And, in reality, do we choose an attitude based on logical reasoning—or 
MICHAEL J MURPHY Los Angele do we choose first, emotionally, and then think up reaso to support 
RAY BLOOMBERG Seattle | 
CHARLES T DIXON, JR Atlanta 
KEMP ANDERSON, JR Dallas 
JOHN WILHELM editor, world new 


JOHN TUNSTALL London D Product Engineering 
f p APRIL 21 1958 


JOHN SHINN London A McGRAW-HILL PUBLICATION 
RICHARD MARBOIS Paris 


RICHARD A LAWRENCE Milaor 

RAYMOND SHAH Zurich 

PETER WEAVER Mexico City 

JOHN PEARSON Caracas 

SILKE BRUECKLER Bonn ivertisi е ү à е-Ргевіде : à Coordis ы з 
ONNIC M MARASHIAN Beir er 1 other er jucts. Position and company connection must be 


ya er « eered ү ndicated on subscription 
orders. Send to address shown in box below 


SOL SANDERS Toky« 4758 6-7-4. Ag 2d ' ا و و‎ в 


re is such a thing as objecti 


Can there be a compromise in an issue that has no middle ground? 


our decision? 


I 1 hts rese 


e PROD NGINSERIN rtick € lexed t е Industrial Arts Index it Engineering Index 
STANLEY J ALLING associate publisher PRODUCT ENGINEERING publishes it Ec bb ju» Rn X ue. t 


PHILIP G WEATHERBY advertising sales manag — — 


P F PRITCHARD manager, market research s c E ENGINEERING. 


ROBERT C MATTOON circulation manager "а P :3— җы ке 


апу If 


С С КАМЕ reader service manager allow r or change t 


j 


RUSSELL T DOUGLAS business manager Postmaster: Please send form 3579 to PRODUCT ENGINEERING, 330 W. 42nd St., New York 36 
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@ NEW EXAMPLES OF HOW 
DU PONT ELASTOMERS 
IMPROVE WIRE AND CABLE 


1 HYPALON'-jacketed ignition wire 
is now being used by a leading truck 
manufacturer and is providing new per- 
formance standards. With engines be- 
coming more compact and reaching 


higher temperatures in confined areas, 


2 A neoprene female plug is a new 


feature on a heater cord. Reported by 
its manufacturer to be the first listed 
by Underwriters Laboratories, Inc., the 
one-piece molded neoprene plug won't 
shatter, chip or break even if dropped 
on the floor or stepped on. It has no 


screws or rivets. Molded-in contacts 


improved heat resistance is required of 
the ignition wire jacket. But HYPALON 
withstands heat and ozone even under 
strain. It resists attack by oil, grease, 
weathering and many chemicals. It’s 
also exceptionally abrasion resistant. 


won't push back, come loose or turn. 
The strain relief cord guard is an inte- 
gral part of the plug. The plug and 
cord guard are molded to 418 or 416 
type HPN neoprene-insulated cord. 

Neoprene's resistance to heat, ozone, 
abrasion and oil makes it the logical 


elastomer for this cord and plug. 


ELASTOMERS IN ACTION nveacon. Neoprene | 


E. I. du Pont de Nemours & Co. (Inc.) 
Elastomer Chemicals Dept. PE-4 
Wilmington 98, Delaware 


Please send a free copy of THE DU PONT ELASTOMERS 


806. u 5. pat. OFF 


ELASTOMERS Name 


Better Things for Better Living 
.. through Chemistry 
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I'd like to know more about jsing these elastomers for 


Title 


USE READER SERVICE CARD FOR MORE INFORMATION 





SMART ENGINEERS 
GET FAST 
RECOGNITION BY... 


MAKING MANAGEMENT 
TAKE NOTICE 


with cost reducing ideas saving up 
to 70% by using LOCTITE in place 
of sems, lock washers and other 
mechanical locking devices. 


سے 


GIVING PURCHASING 
SOMETHING TO SHOUT ABOUT 


by eliminating stocking a wide array 
of shapes and sizes of locknuts and 
washers. LOCTITE Liquid Sealant 
“fits’’ all threaded parts—and a 
bottle goes a long, long way. 


TAKING THE HEADACHES 
OUT OF PRODUCTION 


by eliminating press fits, staking, 
and high-driving torque tightening 
... permitting looser tolerances, 
reducing rejects and speeding pro- 
duction. 


LocTITE treated fasteners come off 
only when you take them off... 
giving maximum product reliabil- 
ity. Four strengths provide any 
required locking torque. LOCTITE 
seals against oil, military fuels, gases 
under high pressure. 


Write for complete details. 


AOGFITE ....... 


AMERICAN SEALANTS COMPANY 
119 Woodbine St., Hartford 6, Conn. 


4 


READER TO EDITOR 


Numerous Electrical Outlets 


l'o the Editor: 

I read with interest the column 
“Why Don’t They Research and De 
velop . " (Mar. 24 p 50 Onc 
item in the column referred to, “why 


don’t they have a metal or plastic 


] 
molding to go along the ceiling oi 


g 
floor of a room—decorative in design 
ind with enclosed wires to provide 
more numerous outlets and more con 
venience?” We introduced such a 
product, I lectrostrip, to the American 
April 1, 1955. I 
im sure you will agree that BullDog 


deserves the title 


industry and public 


of being an inspired 
| lectrostrip was 18 


in research and field testing prior 


nanutacturer 


ntroduction PARKER STOUGH 
BullDog Electri | 
Detroit, Mich 
è Here is what Electrostrip 


the kitchen Ed 


Cooling Sleeves 
Го the Editor 

In a recent “Why Don't They 
R & D" column, a Mr. T. N. Tvler 
yutlined the 
ilient heat-conducting material 

We believe that our Metex resil 
fulfill this need and 
idditiona 


need for a flexible, r« 


oling sleeves 
vould be happy to upply 
interested engineer 
C. P. SCHREIBER 
Div., Metal Textile Cor; 
Roselle, N. J 


information to 


Silicone Rubber Compounds 


lo the Editor 

In a recent issue, (Feb. 24, p. 50 
Mr. J. Meyer asked in the “Why 
Don’t They Research and Develop” 
column for . a potting com 
pound for encapsulating electrical as- 
semblies " The problem he cites 
has already been solved 
rubber com 


[wo new silicon 


pounds recently announced by our 


department should meet all the r 


Mever states 


request 


and im 
RTV 


Vulcanizing 


quirements Mr 


plies in his These 


Room 


materials are easy to 


l'emperatur 
handle, and pro 
vide th« physic il and electrical prop 
erties Mr. Meyer seek 

We would be ver 


complet 


happy to p ovid 


information and a sampl 


о апуопе wishing to experim« 


t 
the compound in their own labora 
t 


es Joun J. WHELTON 
licone 'roducts Dept 
( 


Rolling Wheels 


lo the Editor 
With referen to Mi 
lI homas's lett Mar. 17 p 
would like to mention that rs 
io, at Karlsruhe Technische Hoch 
hule in Germany, I used a compass 
ink anv one of 12 
t consisted of a wheel roll 
ing along the surface of the drawing 
Cam disks could be changed to pro 


ious patterns, a selected 
Ernest |. HILLS 


\\ пп һ К tr Cor 


Upsidownen Halfentoner 


Lieber Herr Tangermann 
Was ist mit da 
Blatt 12 von 
honen Engineeringsheit fut 
24? Das Deutsche: 
ik geflooev; ist 
tikaloppen! 

Am Fruhling in Berlin nd di 
Volkswagenen beflying in Atmo 
phare? Oder ist alles die Weld Drubet 
und Drunter? 


mixtenopp Halfen 
Produkten 
Marz 


Strassenl impe ist 


toner am 


bescheining vel 


(CS EMUTLICHHEITLICH 


Herr McDaniel 


M Daux We tingh 
was the first 
ders whi 
the German 
for Mar. 24 
lon't be 


y may have been all righ 


ted 


yrrecté t \ 


pal 
true Germans, her: 
f Mr. McDaniel 
What is it with the mixei | halftone 
n page 12 of PRODUCT ENGINEERING fo! 
March 24 
geflooey; it’s shining upward 
In Spring in Berlin, is the Vi 
з 


flying in the air? Or is 


Ihe German street lam] 


Ikswagen 
evervthing in the 
world topsy-turvy? ETI 
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Production-built AMPCO' Pumps, 
FAFNIR-equipped, do job of 
costly "specials" Interchangeable parts cut costs... 


provide unique pump versatility 


Centrifugal pumps manufactured with interchangeable 
parts by Ampco Metal, Inc., of Milwaukee are expressly 
designed to do jobs that would otherwise call for costly 


specials. They are also readily adaptable to new pumping 
requirements. 


In designing this versatile pump series, Ampco needed 
various types of ball bearings. They found Fafnir had 
“all the answers” — bearings that met diverse size, load, 


speed, and lubrication requirements precisely. 


Chances are, “the most complete line of ball bearings 

Versatile Ampco single-suction centrifugal in America” holds the answers to your bearing problems. 
| y y с ~ 

pumps are available in sizes ranging from Write The Fafnir Bearing Company, New Britain, Conn. 


fractional flow to 600 gpm. They are particu- 


larly designed for corrosive or erosive fluids 


А 7 
Р ОЙ 


' PM. 
rmm beu 
Р B^ | lei ns 


| А.А B 
! we relu- 
| i radial with snap ring, 
| 00 2 ا‎ c 200 light and 300 medium 
all bearings, P adt t 


-Seal b 
Plya 00 light and 300 | series. 


1 Wide type 2 
le row, 


lubricated, sing 
medium series. 


oil or grease lubricatable, 


d 5300 medium series. 


Double-row, 
5200 light an 
Pen ie he single row 


Oil-lubricated, 200 light and 300 medium IR BALL BEARINGS 


ith snap ring, F FAFN Р5 
sent s PI r~ IN AMPCO CENTRIFUGAL PUM 


FAFNIR 


BALL BEARINGS 


MOST COMPLETE fs eb LINE IN AMERICA 


t 
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5 do the work 


of 7 


Cut sheave width and weight; 
save on drive costs by using 


Gates Super Vulco Ropes 
with 4096 more horsepower capacity. 


5 Gates Super Vulco Ropes do the work of 7 
standard V-belts. 


Sheaves with fewer grooves cost less... weigh 
less...occupy less space. Your drive design 
is improved. 

A Super Vulco Rope Drive delivers more HP 
per dollar invested than any standard V-belt 
drive. 

Helpful drive data is quickly available to you. 
Simply call your nearby Gates distributor for 
a Gates V-belt specialist. Stocks carried in in- 
dustrial centers throughout the world. 


The Gates Rubber Company 


Denver, Colorado 


World's Largest Maker of V-Belts. 


Gates Distributors 
are in the 
Yellow Pages 


The Mark of Specialized Research 


No other 
V-Belt has 
ALL these 


advantages 


T. Flex-Weave Cover (U.S. Pot. 2519590) 
A Gates exclusive: provides greater 
flexibility with far less stress on fabric. 
Cover wears longer increases belt 
life...more power available to driven 
machine 


2. Concave Sidewalls (U.S. Pat. 1813698) 
Concave sides (Fig. 1) increase belt 
life. As belt bends, concave sidewalls 
become straight, making uniform con- 
tact with sheave groove (Fig. 1A). Uni- 
form contact means less wear on sides 
of belt far longer belt life. 


3. Tough, resilient tensile Cords 
Super-strong resilient tensile cords pro» 
vide 40% greater horsepower capacity 

.. easily absorb heavy shock loads... 
reduce number of belts required... 
save weight and space 


4. High Electrical Conductivity 


Built into Gates Super Vulco Ropes for safer drives 
(in explosive atmospheres). 


5. Oil, Heat, Weather Resistant 


Special rubber compounds make Super Vulco Ropes 
highly resistant to heat, oil, and prolonged exposure 
to weather. 


ates SuperV Drives 


USE READER SERVICE CARD FOR MORE INFORMATION 
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American... 


Gasoline is the refrigerant . . . 


ard-mounted automobile refrigerato 


market by Coldmaker Corp 
Уа th company Th 


Materials requirements for the next five years 
Lustric¢ \ssoci tand 


n Operati 


th MA In \\ 


1 1 ( 


t 


resting 

which it is made 
ind the geometr 
proved superior 


iffect weld qu ilit 


Special welding setup turns narrow sheets into wide 
ones. Top—work in progress; below—sample weld 
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American... 


DEVELOPMENTS 


continued 


Another miniature battery 


IS 


Delay line for trigger circuits 


1 


n п 


Torsional delay line uses coiled ferromagnetic wire, has 
inject and 


—ARG 


special ceramic transducers (at wire tips) to 


detect torsional waves 


8 


TO WATCH 


{ 


weighs 


$4 


s through belt machine 


anuousiy 


nt of | 


imp ind. will discharge con 


125 ma. It’s a ] 


has a development price of $2 to 


35-v mercury cell that 


on this tiny titan, and 


РЕ—Мау 12, '58 


information 


1% high 


is 120 linear 
1 

in ype of wood 

1 


nonabrasive beit 


inishing unit, a 
a р уе sander, 


1 
g enough heat to melt 


in about 0.05 s Then, the 


1 svnthetic 
] 
1 


ing penetrants and a catalyst) is applied 


wood is dried. ‘Two more 


set the 


hemical reaction, and the material is read 


ind the 


r-coater, 
resin ind com 


nt and us: 


о od. but 
iutions that its tensile strength has not vet 


tested In forthe sues, PF 


letailed discussion of heavv metal—and tell 


will 


resting new entry in the field that promises 


tough design problem 
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LL 
Ke Me ng 
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U 
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COON OOO a 
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A 


| 999 


Go right ahead, call the mov 
. Up, 
around, right, left, in, 
one at a time, all at 
we ll make th« mot 
whole motion. You 
be designed and manu 
tured as a complet: 
par kage, fully tested 
eration proved. 
Radio Condenser 
Made Electrome: 
Assemblies offer programme 
motion at a touch. 
growing field of pushbu 


dynamics, 


тетт Ж аг ег е 


you call the move . . . we'll make the motion 


[ $ CONTROLS DIVISION 


RADIO CONDENSER COMPANY cAMDEN 3, NEW JERSEY 
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In parallel shaft drives... look for 


Under the shocks and overloads that are often en- 
countered by parallel shaft gear drives, rugged hous- 
ing construction is vital if shaft alignment is to 
be maintained. Thats why Link-Belt adds special 
reinforcement at points of greatest stress . . . has 
developed this design expressly for endurance in 
heavy-duty service. 

Write for your copy of Book 2619 on this broad 
line with ratios to more than 300:1. Or get first-hand 
information from your nearest Link-Belt office. 


LINK{©}BELT 


y 


SPEED REDUCERS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1 

Го Serve Industry There Are Link-Belt Plants, Sales Offices, Stock 

Carrying Factory Branch Stores and Distributors in All 

Cities. Export Office: New York Canada, Scarboro ( Toronto 13) 

Australia, Marrickville, N.S.W South Africa, Springs. Representa 
tives Throughout the World 


Principal 


USE READER SERVICE CARD FOR MORE INFORMATION 


resistance to 
shock and 
overloading 


You'll find it... and these 
“plus” performance features... 
when you specify LINK-BELT 


\ 


сз LN 


Automatic splash lubri- Grease-lubricated seals 
cation reliably supplies on all input and out- 
oil to all gears and 


put shafts prevent en- 
bearings. 


trance of dirt, water 


Backstop automatically 
prevents reverse rota 
tion of output shaft 
due to power stoppage 


or other causes 
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American 


---Washington 


DE VELOPMENTS 


TO WATCH 


A real shake-up . . . 


of the present military way of doing busine 
what Eisenhower wants. That : completely clear from 
the sweeping reorganization proposals he has sub 
mitted to Congress. If he gets anvthing like what 
he has asked for, the Pentagon would be in for the 
biggest change since the end of World War II 
(he shake-up would be right across the board 

taking money from those who have been in charge 
ind giving it to other officials, giving the Secretary 
of Defense many more powers than he has ever had 
over the service secretaries, building up a Joint Chiefs 
of Staff that would become even mor 


in both plans ind operations, create in effect an 


important 


A new R & D agency... 


would be created under Eisenhower's plan. It 


| 
head would be Director of Defense Research and 
Engineering", and he would be in c mplete charge of 
il R & D planning and have supervision of all 


К & D projects including missiles and space project 

In effect, such an agency would become a fourth 
military department. Its chief would report directly 
to the Secretary of Defense, with no other echelon 
of authority in between. His agency would be the 
recipient of all the R & D funds appropriated by 
Congress to the military (now amounting to about 
>2-billion a vear), and he would be the one to allo 


ite funds to different projects at the hundreds of 


The power to promote . 


to the top command ranks would effectively be 
taken away from the top officers of each of the 
no doubt that Admiral Burke, for 
instance, was the selection of the Navy brass, and 
General Twining the choice of the Air Force. Only 
in the most extraordinary circumstances would either 
the Secretary of Defense or the President step in and 


ervices. ‘There’ 


Congress will object . . . 


to most of what Eisenhower is proposing. The 
key men—chairmen of the Armed Services Commit 
tees and Appropriations Committees of the House 
ind Senate—like the present set-up very much. The 
present organization benefits both these legislators 
ind the military officers to whom they vote authority 
for projects and the money to carry them out 


The build up of the role of the Secretary of 
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other branch of the service for research and develo) 
ment, and take away from the service much of th 
power they have had to select their own top officer 

(he real object of the proposed reorganization 
to beef up iuthority of the Secretary of Defens 
who up to now has sort of presided over a confed 
ition of powe rful service chiefs) and the Joint Chief 
of Staff (who up to now have been the focal point 
for plans but have not had as much to say about 
ictual command of forces as the service chiefs 

The secretaries of the Army, Navy, and Air For 
ire the ones who would be left out on a limb, with 


istly weakened power and prestige 


R & D facilities that now belong either 
Army, Navy or Air Force 
^s things are now, each service has its own R & D 
program. Each reports to an assistant Secretary of 
Defense for R & D (today Paul Foote) who really ha 
nly the power to "co-ordinate" their efforts 
Already one big step is being taken, of course, in 
the direction Eisenhower proposes to go with hi 
ganization. That’s the earlier creation 
і 


of the "advanced research. projects agency”, which 


sweeping re-O1 


s now headed by ex-GE vice president Roy Johnson 


who now has the responsibility for all Pentagon 


space project 


iy "n0;" however, right now, only the chairmanship 
of the Joint Chiefs is a Secretary of Defense-White 
House selection all the way 

What Eisenhower wants is authority for him and 
his Secretary of Defense to promote any officer t 


Lt. General or Vice Admiral. The object: to guar 


intee "team plav" and cut the service-connected ti 


Defense and the Joint Chiefs in effect dowi 
too, the extent to which the congressmen 
it the details of military functions and the 
pending of money 
Already, there’s speculation that Eisenhower 
get nothing at all from Congress this year. But he 
trying to put some parts into effect without waiting 
for legislation 


W ASHINGTON 1 1 








‚а big name 
in 


af ч М М M T 3 


МУМ \\ ( \ 
XI t | D H " 


| 31. 
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For missiles or mixers, rockets or razors— whatever your steel requirements 
—depend on Sharon for consistent quality . . . exactly to your specifications. 


Sharon makes a complete line of chrome, chrome-nickel, chrome-manganese 
stainless, spring and high carbon, high tensile, coated, silicon—or any special alloy — 
open hearth or electric furnace, of any surface pattern, including the new rolled-in designs 
If you haven't already discovered this outstanding source 
of specialty steels, or the significance of Sharon Quality, make it a point 
to talk with a Sharon salesman at your first opportunity 


SHARON STEEL CORP 


SHARON, PENNSYLVANIA 





World-wide ... 


To ground electrical equipment . . . 


and eliminate the hazards that might occur when the regular 
grounding is corroded or disconnected, an Italian engineer has devised 
and patented the safety system pictured here. It consists of a detector 
incorporating a dec relay, a rectifier, and three resistors (R,, R., R 
and a visual or acoustic alarm unit. When a single, fully insulated 
appliance or machine is connected to it, the inventor says, it is enough 
to connect terminal 4 to the metal housing. Terminals 5 and 6 then 
connect to the alarm unit. If several appliances are connected in 
parallel, though, a small resistance is inserted between terminal 4 and 
the grounding system to block out stray voltages from other equip 
ment and to prevent “false alarms.” 


A 3-D drawing board... 


DEVELOPMENTS 
TO WATCH 
— 


oo 


© 


. has been developed by Mavitta Drafting Ma lines, marked in units that diminish “in accordance 
chines, Ltd. of Warwickshire, England, specifically with the rules of perspective,” and three transparent 
to aid the skilled draftsman to work more rapidly [squares that slide along the arc-shaped sides of th« 
ind accurately, though “it can be used by anyone.” board to form straight edge [he board, priced at 


Main features of the board are three intersecting $56. fits over 


Automatic tool-breakage detector 


iny standard drawing board 


is designed to shut down machine tools—pa: from No. 60 drill to 3 in. The unit is said to be able 
ticularly transfer machines—when breakage occurs to operate satisfactorily at ambient temperatures to 
It consists of small molded-in-plastic coil that fits 100F and under voltage fluctuations as wide as plus 


iround the tool itself, connected by cable to transis to minus 10 


Ihe detector is designed for opera 


torized printed-circuit alarm units that plug into tion by a 124 power supply at 100 ma. It wa 


sockets mounted in the machine’s own control box developed | 
l'wo detector coils cover the full range of tool sizes England 


Pushbutton maintenance . 


is the aim of the West German firm that 
developed the tire-changing device pictured her 
It looks like a Rube Goldberg, but Nanno Th. Coll 
man & Co., Moislinger Allee 222, Luebeck, s it 
yperates quickly and efficiently under control of the 
push buttons mounted on the right handle. The unit 
has a 1.l-hp motor arranged to drive the device in 
either direction, so it can be used for installing as 
well as removing tires; and, the company says, it's 


versatile enough to be adaptable to other mainte 
nance uses 


For truck and auto servicing a West German firm offers 
this mobile, motorized, pushbutton tire-changing device 


14 WORLD-WIDE 


v Airmec Lt High Wycombe, Buck 
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PHOTOGRAPHED ACTUAL SIZE 


BALL CIRCLE DIAMETER: only %¢ inch 


SMALLEST ball/bearing SCREW OFFERS BIGGEST ANSWER 
TO CRITICAL POSITIONING/CONTROL PROBLEMS 


Another timely development by . boxes. So precise— you can position 
.0005 


inch of travel. (If application requires, 


rotary to linear motion 


Saginaw ... for imaginative manu- components within inch per 


facturers of ultra-precise controls in 


the electrical and electronic fields. 


lash can be eliminated.) So depend- 


For Saginaw Miniature b/b Screws 
will solve critical positioning/ control 
problems for radar tuners, missile and 


able—you can rely on remarkably 
long service life even in extremely 


adverse environments. 


NUT TRAVELS: Whe 


rocket guidance and telemetering 


j Every day Saginaw's experienced 
systems, automatic switch-gears, elec- I 
: 5 engineers are helping more and more 
tronic machinery controls ... plus a ' 
^а forward-looking manufacturers to 

host of other applications. 
gain these advantages of Saginaw 
Miniature b. b Screws. 


These amazing little fellows are so Let them help 


No obli- 
gation. Simply phone, write or mail 


compact and weigh so little— you you plan your application. 


can save greatly on space and weight. 
90%—you can 


So efficient—over the convenient coupon below. 


use much smaller motors and gear 


o 


с. 


GEAR DIVISION OF GENERAL MOTORS e SAGINAW, MICHIGAN 
WORLD'S LARGEST PRODUCER OF BALL BEARING SCREWS AND SPLINES 


SEND TODAY FOR FREE 36-PAGE 
ENGINEERING DATA BOOK... 


or see our section in Sweet's Product Design File 


Saginaw Steering Gear Division 
General Motors Corporation 
b. b Screw and Spline Operatior 


Dept. 1 1PER, Saginaw, Michigar 


Please send new engineering data + 


Splines to 


SAGINAW STEERING 
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. What's happening in SCIENCE 


Low-frequency whistles 
for high-powered jobs 


BT KNOW tn It nce between 


se whistler 


seems to 


then decrease, 


il kind of whistler—high-energy, 


v-frequency radio waves (generally 


elon 10 keps 


urring 


arising from naturally 
discharges such as 
fact that 
e them (though it does not 
idds to their 


electric 
lightning [hc lightning 
can produ 


SDCCIAI 
I 


Novel design 
for atomic power 


4 thermoelectric device for convert 


ng nuclear energy into 


C lec tricity, 
be ing developed by 


| Siemens-Schuck 
ert-Werke, Erlangen, Germany, com 


Din structural, fuel, and electrical 


1 
elements in an interesting 


g way 
According to the company’s prelim 

nary patent application, the carri 

the thermocouple elements u 

double 
erve 1 

for the 

| 


ce would do 


ind 


ids ind FASC 


USCC 


liqı 


1 g 
In one design 


the 
ld be placed between thermo 


1 


contacts ind 


uple 


muth. imd be 


graphite, bi 


i 1} 1 
vilium alloys used 


the element carriers would serve a 


moderators. In another design, uran 
fuel, too, 
сагча 


icated into hollow rods in 


ium or thorium would lx 


which 


ie. thermox upk elements 


Conventional lines of atomic research, 
as well as the new ideas outlined above, 
are being pursued in West 

Photo new 50-kw 


type by Atomics 
tional 


Germany 


shows solution 


built 


now in 


here 
reactor 
and operation at 
Planck Institute of Physics, Frankfurt 


Interna- 


Max 


с 


Filling up 


for a moon trip 
How fuel 


get to the moon? 


much would it take to 


If you're not in too much of a 
imount would not be un 
David B. Langmuir told 
of California's Space Tech 
\ trip to the moon 
issuming à velocitv of about 
vehicle left 


the earth's gravitational field, and u 
ing à 


hurry, the 
reasonable, 
the U 
nology Seminar 
ind back, 
30,000 ft/sec 


when the 


with a 
about 10 kg/kw 
conventional and 
take about 4 mo 
require only 0.99 
electrical power 
ibout 
ind o 
though, the trip 


power svstem specin 
density of 
ible to 


generators 


compat 
turbines 
would 
ind would 
watt-davs of 
could be supplied by 
of chemical fuel 
Using 


mega 
[hat 

88,000 Ib 

adant 

solar power 


vould take 


use present solar 


longer 


\ uld weigh ibout ) 


Atom-smashers 
by the mile 


in el 
о? Dı 


miles 
Leonard Schiff of Stanford 
l proposed it to i Congres 


1 ` 
ctron-acceicrator two 


ion il 
kidding 
of th 


Committee—and he isnt 


Pointing out that the energy 


1 
electron 


| 1 | ] 
produced n | linca 4 


| +] ' 
l cuit DI 
I 


it length. he not that a 


oportional t 


line IT & 
ghh 90 
installed 


would produce « lectron 


celerator two mi long (rou 


long as the one 
it Stanford 
of about 50 
15 bo 


no difficulty in 


times as now 


times the energv—25 to 


Surprisingly, he anticipate 
uming the electron 
that long, or in 
About 
should do the trick 


ilr id 


beam over a distance 


obtaining the necessary power 
1000 klystrons 

Stanford has a good 
deal of this 
problem, which it has labeled “Proj 
ect M,” even calculated the 


shielding that would be required. ‘The 


don 
preliminary work on 


ind has 


ivallable, too 


ARG 


necessary real estate is 
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Polyethylene: better, 


and maybe cheaper 
New linear polvethvlen 
i” from ill direction 
Bakelite has just brought i 
0-million-Ib) plant on 
ts to have another 
m within 6 month 
Chemical 
material 


101 


Better rubber 


heads for market 
I mplex lectrical 


ire re ing 
SP air di 
mproved 
greater 
on, improved su 
wer unit cost 
Originally introdu 
f high-grade crepi 
nitials stand for 


| mixture of vulcai 


latex, in the Ipproxi 
1:4. The combination 
nor table than ord 
both processing and 
resist water-marking 
cet, less expensive thai 

uitable for use where ver 


is not a primary considerati 


available. 

n describing SP rubber 
may b | ned from th Natur 
Rubber Bureau 31 K St, N.W 
Washi 


Our own glossary 
I-Guide to fluorine plastics 


S 


briefs 


Boost for columbium, 


Pl Ma 


| 
1 
| 


). ( 


Abundant earths 


N 


Now it's stainless 
sprayers 
L here 
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Miracle Plant! 


Miracles 


New Age Of Miracles i 


‹ new frontier as maa 
a new fror as mag 


B bearing 


cal; the pretty-go« 
ct. MPB has the greatest wealth of ex 


1 miniaturization in the bearing 


USE READER SERVICE CARD FOR MORE INFORMATION 


Miracle Instrument. Th 


nal 


in Miniaturizatio 


5 LU types and izes 


industry over 


available specials on request tech 


nical assistance and research facilities 


second to none. You'll 


know more 


want t 
about the sut ject For our new catalog write 
Miniature Precision Bearings, Inc., 
204 Precision Park 


Keene, N. H 


Man With Miracles. 


This is 
Chief Enaineer 


id exact 


AAPR 
гб 


Nick 


y 


He helped 


the 


bearing that 


) minimum 


and maintenar 


Helps you perform miracles 


in miniaturization 


give 
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Product 


THE DESIGNING 


PEDDLER 


was written in Dallas At the same time, M 
e on pace 35 


presentin 


received in New York 


g the diametrically 


We give you both 
again—that there are two sides to 





| м. 


jussi 


ACCUMULATORS 


PROOF OF EXTRA SERVICE... s.. NOW 


— NATION-WIDE 
e N SALES 
i { AND 
SERVICE 


THE GREER NETWORK OF SALES OFFICES AND REPRESENTATIVES 
OTTLING А is now located in cities from coast-to-coast, and is expanded with the 
EER PRECISION TES PORT FLANGES addition of a new west coast sales, service and manufacturing facility 
RCHAN 
WITH INTE е vi 


: All Greer representatives are specialists in the field of fluid mechanics, 
A prover ive 03 ی‎ and provide know-how and experience in the application of Greer Accu- 
t. Greer? un aximum flex- mulators and hydraulic components to modern machinery and equip- 
concent PP os gardization is. ment. Greer distributors and sales offices carry a complete inventory of 
M ly all hydraulic tenance, accumulators and spare parts for prompt, on-the-spot sales and service 
Guts installation: er costs. 1۷-12 
spare parts 9^ chure 


— For immediate assistance with any hydraulic problem, your Greer repre- 
write for descriptive 


sentative is the man to contact. Call or write today without obligation. 


Distributors & Representatives: ATLANTA, J.A. Postell e BUFFALO, Tri-Line Corp. e CLEVELAND, The Paquin Co. 
DAYTON, The Paquin Co. + PHILADELPHIA, The Maleson Co. + PITTSBURGH, Weiman Pump & Supply Co. 
“Foremost in Fluid Mechanics” 
GREER HYDRAULICS INC. > N.Y. INTERNATIONAL AIRPORT - JAMAICA 30, NEW YORK 


Sales Offices: CHICAGO, 1908 W. Cermak Rd. * DAYTON, 25 S. Main St. * DETROIT, 21315 Woodward Ave. * DALLAS, Р.О. Вох 11506 
Subsidiary: GREER HYDRAULICS ENGINEERING CORP. + 4474 East Olympic Boulevard, Los. Angeles 23, California 
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THE ENGINEERING 


R&D Spending Soars Despite 


McGraw-Hill Dept. 
Survey Shows the 
will Pump $8.3-billion 


Research this year 


of Economics lhe sharp jump in R&D 


signin nt, coml 
Industry ни Á 
d ime when business 
into manv oth 


mses in 


raw-Hill 


1] 
eport illum 


New Yonk—S 


raft ind 


ift makers 
ехрапаеа 
some cas 


is a whol 


But even wit : i 
inticipated 


not pro lu 

fundamental 
1 

ilh be 


Growth of R & D Expenditures 


(Millions of Dollors) 


Planned 
1957 1958 


industri 


N 


Primary metals $119 $124 
Machinery 582 611 
Elec. Eq 1367 1490 
Aircraft 2336 3177 
Fab. metals & ord 193 206 
Prof. & Sci. Inst 295 0 271 
Chemicals 567 : 595 
Paper prod 48.4 5 
Rubber prod 76 77 
Stone, Clay & Glass 63.8 67 
Petrol. Prod 231 245 
Food prod 86 95 
Textiles & appare 35 t 38 
Other Mfg." 931 894 1055 

ALL MFG 6935.1 7947 9462 

Nonmfg 346 0 348 1 388 

ALL INDUSTRY 728) 8295 9850 4 


the machine 


( th 


Сә ф мә сә OO دی‎ 


£7 


93 
83 
294 
14 
43 


О 


У о о о ол ON- 


> o 


tobacco, lumber & wood 
printing & publishing 


than 


" Includes autos, 


products, furniture, trans 


portation equipment other aircraft and 


autos, and miscellaneous industries 
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A wt 


Recession 


How Soon Do You Expect 
Expenditures to Pay Off? 


R&D 





Iron & st 
Nonferrous meta 
Machinery 

Elec. mach 
Autos, trucks 
Tr Insp. tq 
Other Metalwk 
Chemica 

Paper & p 
Rubber 

Stone, Clay 
Petroleum re 
Food, be 
Textiles 

Misc. mfg 

ALL MF 





How Much of 1961 Sales 
Be in New Products? 


Will 


Iron & steel 
Nonferrous metals 
Machinery 

Elec, mach 

Autos, trucks & parts 
Transp. eq." 

Other metalworking 
Chemicals 

Paper & pulp 
Rubber 
Stone, clay, glass 
Petroleum refining 
Food, beverages 
Textiles 

Misc, Mfg 

ALL MANUFACTURING 


, 


Defined as products "not produced in 195 


products sufficiently changed to be 
considered as new products 


* Includes aircraft, ships, RR equ pms 
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THE ENGINEERING WEEK 


What Is the Purpose of Your Ike Wants Space Agency 


Research Program? 


Created out of МАСА‏ سس 


Per Cent of Companies 


A > 
nswering \\ | 


ASHINGTON —In w wecl | rtain 
( W 1] decide if it Vill y Hong the SCTV ICC want 
ith the White us mp ci created that would stri 


of space research d | ne space-Tese irch projects 


Processes 
Improved 
Products 


New 


lian ag possible under pending 
What the I act na | n If thi nappi i l 


to do is CI ney f can | rom the Pei 


th NAC 
NASA 


Cll 


N 
d 
о 


lron & stee 


Nonferrous meta!s 


N 
ч 


> © 


Machinery 
Elec. mach 


Autos, trucks 


о № м 


Transp. eq.” 


Other metalwk 


4 


hemicois 
Paper & pulp 
Rubber 
Stone, cloy, g 
Petroleum Ref 


о о о о 


4 


„ © 


b. ь P MO MO EF CO Ch NJ (л CO. i CO ь 


RR equipment 


EXTENT OF R&D VARIES 


current 
equipment 1 ` e thi enc uld K 1 itl hic bulk ot 
› 1 1 ) 
But thre number of b respol bl f ) nm 1 1 | | | Pr ent 


' ! к | cid ( \ rol r hi C ] cnt NACA 


npanies who are building or adap 
ound S100-milli 


facilities for making. new product 
been growing significantly in last 
the total is now near 60 
lear that research 1 
| 


ming a significant force in market r€ ind v backed I па 1 аа 
9.000 


ci elopmi nt—both of completely new ( 0l ( mn ) \ | SOME 


ind of improved quality of 


۲ أ‎ 
products 
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Heavy-duty link 


with integral cast pin 


Ford Describes Desk full of transistors 


is Philco Corp’s Transac ( 
Flying Car. processing system reportedly the firs 
pletely transistorized ommercially 
DETROIT! 'oggan-t able large-scale 
! | hi ın rm | ind industria 


Typical loop-type casting design 
digit word-length 


word memory tt 


i i t BM... | 

Links link together | r: وة‎ niis const 
without connecting rod and make conveyor : ferm nore 
stronger. Pin cast integrally with each 9 "— — 

link, upper drawing, is the novel design 

idea Typical loop requiring onnecting 


rod, is shown in lower drawing 


New Link Design Cuts 


Belt Down time 
lr vi 





Swift glide over a cushion of air 

may be in store tor agro 

the torseeable future 

concept, the Glideair, has been 
idiustinent by Ford Motor Co. engineers. The 
eliminates wheels and road 


be capabile of speeds up to 
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here are the facts about 


LINDSAY STRUCTURE 


...for anyone who has to 
engineer, design or produce 
e HOUSINGS * ENCLOSURES 
e COLD ROOMS * PROCESSING TOWERS 


STRENGTH OR RIGIDITY 


Lindsay Structure panel construction 
gives added strength for durability and 
economy. Equal tension in all directions 
makes a panel of greater strength than 
the original sheet, and highly resistant 
to impact damage. New lap-joint com 
ponents make Lindsay virtually leak 
proof. For relatively small housings or 
enclosures Lindsay Structure carries its 
own weight . on larger or extended 
structures, enclosure with Lindsay is 
easy over a basic superstructure 


ADAPTABILITY TO DESIGN 


Lindsay Structure is not limited by the 
general restrictions found in other forms 
of metal housing or enclosure. Easily 
adapted to stated requirements іп 
length, width and height . . . can be 


built in any direction in fractional di- 


mensions with all the strength, du- 
rability and tightness of other forms of 
metal enclosure. Alteration in a basic 
Lindsay Structure is simple. Any dimen- 
sion can be increased or decreased with 
ease due to Lindsay Structure special fea- 


tures 


die-drawn, die-cut Lindsay 
components eliminate costly dies and 
tooling on your part. Lindsay Structure 
adaptability and elasticity allow for the 
building to your exact design 

of housings, enclosures, processing rooms 
and towers. All the information that is 
necessary for Lindsay engineers is the 
over-all dimensions, and locations of re- 
quired openings. Assembly is easy, fol 
lowing instructions from Lindsay and 


using the least number of standard com 
ponents. 


Uniform 


Write for descriptive folder . . . or send single-line 
drawing for prompt cost estimate. 


LINDSAY STRUCTURE DIVISION / ^ 


INTERNATIONAL STEEL COMPANY 


7. 
* 


0 may \ 


1431 Edgar Street ls Evansville 7, Indiana 


Canadian Affiliate: Lindsay-International, Ltd., Port Credit, Ontario 
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Big 3 Set Machine 
Tool Standards 


DETROIT An 
from. the 


informal committe 


iutomotive. Big Three has 
been quiet! working with machine 


tandards 


I 


machinery the automobile 


buy 
Bv the time the 
completed, some 26 


ympanies will have been int 


a 
hesc preliminan talks pre 
machine tool compan 


em {1 


ippear in the new 


machine-tool builders 


mmpleted in April, afte 


! 


ita gathered will be evaluated and 
rated into a formal DI 
bil прап 


114 machine 


\ugust 


tandardiza 
gn па n 
w production 
wutomation has re 
ulted in large transfer machines \ 
very efhicient in the product 
cific parts, but do not lend 
selves easily to engineering changes in 
these p rt \ | result larg« ind ex 
pensat 


machines are scrapped 
before the end he eful lif 


in expen 
time consuming proce 


Ford Motor < 


iting a building block type of con 


pioncered in idvo 


| 
truction for t r production 
ment, and the othe ompan 
followed Ford's lead 


In this tvpe of construction a linc 


would be composed-ef a number of 


! 
individua ШЇ h perrorming a 
ecit нса function thre units 


being mecha 


connnected by transfer 
m ich of the units has the work 


] 
mountes 1 | ind 
| 
| | 
\ uk d 
nd checking ac 
Standardizatio 
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some instances to 

unit mplet with ba 

sensing and checking devi 
f the unit 

ied at cutting dowi 


inge from 


lexi} 
СМІ 





Flood Warning 
System Readied 


Cuicaco—A_ newly inst 


ind warning 


› 
enn 


d Water 


GALAXY OF OBSERVERS 
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IN zi 
Hc. Hb. 


JT (LLE а и 
L3. 3. 1 

ЕЕ * 
45.83 


0 G-H 


WHEAT PRICES, TEAM SCORES 
OR TRAIN SCHEDULES, G-E 2-PIN LAMPS 


CAN ANNOUNCE THEM ALL! 


Bv arrangii 
patterns, o 
Hupp Electro 
any messa 
lamp 
Simplified « 
For many applications, the 
about half as much as « 
trical contact. and be 
«1 pertormarnct« to 600°] 
l'wo-pin lamps loi 
eavy-duty lead-in 


break filamen 


Progress Is Our Most /mportant Product 


GENERAL C) ELECTRIC 
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= Reduce Lost Plane 


ў Гру i | Search Time 
Micro-Proceseed Compression Springs vo men 


For lo ; 
ng spring li 
g life and reduced spring c 
I-S Beryl g cost direction-hnding network 
eryllium Copper | 1 1 1 
loped by the Air Fo 
Pression springs ore ¥ high stren а 
th v resi | 
hardened ы ; 9 esistance of а ind 
fo D gala. v high conductivity W stability at а 
bora. Strength of ж uniformity na спие 
5,000 to 22 0 ratur 
и V reduced set and drift V. reduced inspectio 
sultant springs offer ¥ close tolerances assembl —— md car rct can 
OU mon S 
yov mony odvontages , . „ w long endurance life 4 less space йө ! 
e 
of springs 


long. dangerous 


chimina 
rches for downed au 


Ihe beacon, designed tor 


11:111114 


Specialties co inc. 


^ m 234 BERGEN BLVD., LITTLE FALLS, NEW JERSEY 
Telephone Little Falls 4-0280 


DURAKOOL 
Tilt Switches 


are the Life of your 
Automatic Controls 


MILLIONS OF CYCLES 
WITHOUT FALTERING 


7 
See telephone directory for local distributor, or write umm E ЫЕ: ت‎ 
DURAKOOL, INC fend б letin ' h Iv images were transt 
, . у шне £2. 
і 113 \ 1 | \ 1 

ELKHART, INDIANA, U.S.A. 5 0 levision-bean 

STON RD., TORONTO 9, CANADA 151110 Philips image 

ner nbincil 1 i televisi 


ALL - STEEL he image was transmitter 


Durakool " : qni m | 
БУЛЛА lighted rooms, with the examining 
physician working from an adjacent 
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offic I he doctor will not need 


tective clothing 


More convenient training of medi 


cal students is another Important ad 


vantage of the new ipparatu 


Recommend Control 


of Jr. Rocketeers 


WASHINGTON 


lamed 


Science Downs Wine 


un on 
vat ng fo ign 
bv the. wine. merchant 


unlikely 
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M EX 


design-in CAMLOG...design out costs 


Ex 
۹ i e? КЫА УШ. 
E ac M 


These DC amplifiers by Hallamore Electronics Company 
Anaheim, California, use Camloc 21L Chassis Latches in place 
of the usual innumerable pieces of hardware. Besides obvious 
advantages of dependability, styling, reduction in weight, 
functionalism, the 21L saves money in production time through 
design versatility, simplified installation 


CAmLoc 


21L 
multiple function 


CHASSIS LATCH 


Push 1 pe spring 


engages and disengag 


lock in one « 


(C am action 18 positive 
} Л ! 
ibration -proo], « 


manipulated 


Forl arrangement automa uly 


disconnects and ejects « hassis S 
A ow 
/ 
1 n 


make ѕ ре rlect recon 


Handle leverage is suffu 
to dieemaene 400b. friction 
Ultimat« carrying capai 


closed handle ts 600 


See it on display at the 
IRE Show, Booths 4306, 4308, 
March 24-27, NewYork City 


Design Engineering Show, Booth 
^ 317, April 14-17, Chicago 


— 


'omplete information, ask for BULLETIN No. 27L 


"Specialists in f rsteners for Industry P. 


CAMLOC FASTENER CORPORATION 
62 Spring Valley Road, Paramus, N. J 
WEST COAST OFFICE: 5410 Wilshire Blvd., Los Angeles, Calif 
SOUTH WEST OFFICE: 2509 W. Berry St., Fort Worth, Texas 
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AIR-CCOLED ENGINE 


= => 


In military service, too... 


Onan CCK engines 


get the tough jobs 


his rotary compressor, driven by 
an Onan CCK engine, is being built 
in quantity for the Air Force by the 
Davey Compressor Company. It is 
rated at 16CFM at 200 PSI and 
iter passing the 1,000-hour contin 
uous operation test delivered more 
air per minute than at the start of 
the test 

The Onan CCK engine combines 
four major advantages for outstand 
ing performance. It develops 12.9 
H.P. yet weighs only 148 pounds 
Its alternate-firing, two-cylinder de 
sign is compact and free from vibra 
tion. Large bearings and rugged 
construction make it a dependable, 
long-life power source 

Onan CCK power can step up the 
performance of your equipment 


REAR VIEW showing 
crankshoft extension 


Overall length in ding 
crankshaft is 14% height 
14"; width 18'4". Rope 
starting is standard; recoil or 


electric starting available 


Onan also builds military gasoline engines; air- 
cooled Diesel engines, electric plants and gen- 
erators. Write for information. 


D. W. ONAN & SONS INC 


Minneapolis 14, Minnesota 
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Stepped-up Tape 
Communication 


$ 


Mass Transmission Oo 
either 1/50th or 


th of its recording time is. possi 


LAWRENCE, 
nformation it 
le with a precision tape-recording 


nmunication svstem according to 
Manufacturing Corp's Research 
lvanced Development Dn 

o-unit Avcom Compressor 
СЕМ-50-1, сап 
digital teletvrx 
ird. and all other data—is lim 
only by the upper frequency of 
sc bandwidth of the transmis 
fer rialized digital infor 

on at the high-speed rate of 12 
| 2 inpression rat 

bandwidth of from 300 t 


At 50:1 
tor direct oper 


mnpression, output 1 


ition of a 


printer or tape puncher 


Potential 


em include such activiti l 


ipplications for tl 


i 


р‹ troleum 


1 1 
where everal information 


porting 


heduled to feed into a 
lection center, Because 
top time of millise 
ilso be used where comi 
lable 
| unit of the A m Com 
ressor-Expander measures 45 in. high 


23 in. wide and 20 in 


t be instant | 


deep ind 
weighs 250 lb. Information is com 
pressed to a fraction of it 
length in the first console expanded to 

in the second. Each 


compk teh 


former 


its original state 


~ lf containt d 


MOK l 


ind. consists of à. power upph low 


ind-high-speed tape-drive system, dual 


high-speed recording unit, playback 
implifier nd erase and bias oscil 
lators 

| Ipi bins in each console hold 50 
of standard ł-in. magnetic tape, 


f | ' of record or 


Stanford Offers Design 
Course 


STANFORD, CALI In June, Stanford 
U. will offer a two-wk course on crea 
tis 


engineering and comprehensive 


John I Arnold, who 
originated a similar course at MIT, 


will administer the sessions 


design. Prof 


is based on studies of 


the creative process that 


| he COUTSC 


how people 


YOU CAN 
SAVE TIME, 
TROUBLE 


AND COSTS | 
with 


Formed 


Tubes... 


* Save Time 


We have a huge stock of dies 
and, when needed, tooling's 
fast. We also avoid delays 
by making our own electric- 
ally welded steel tubing, sizes 
from 5$" to 3" OD. 


Save Trouble 
Long, active experience with 
all tube forming processes 
and high standards of quality 
control make sure your orders 
will be compleced right. 


* Save Costs 


It's routine for formed tubes 
parts to deliver top perform- 
ance, save weight, cut costs. 
Steel, copper, brass, aluminum 
or stainless tubing fabricated 
in 34" OD to 6" OD sizes; from 
20 to 11 ga. metal. 


Formed Tubes, Inc. 
407 Prairie, Sturgis, Michigan 


Write for FREE Booklet 
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ire born with many potentials but gen- 
erally develop only a few. The idea is 
to help engineers identify and apply 
the gamut of their mental gifts. ‘The 
course will also help participants or- 
ganizc more creative-enginecring 
departments. 
Topics to be covered include in 
tellectual factors facilitating creativity, 
emotional and physical factors of cre- 
systems approach as 


itivitv, general 


a tool of problem analysis, semanti 
ind. psvchol 
influence 


ind problem statement 
ogy of thinking and the 


the subconscious 


A-powered, Winged 
Missile Top Deterrent? 


ANGELES—A fleet 


] 
| 


Los 

powered, winger 1115 

ndlessly through the 
ndition of 


thermo-nu 


tronu 
rammed 
the uppe 
the 
initiate an 


cl r designated 


cted í 
guidanc 


feasibk 


equipment is 
at this time 

Ihe statement wa 
speech on lhe Anatomy of the 
Winged Missil during which Dr 
Ballhaus spoke at 
growth potential of the 
ile. He stated that, despite r 
idvances in the ballistic 


modern air 


| 


made during a 


length on th 
winged mus 
cent 
missiles, the 
functions of warfare can 
never Ix expected to complet: lv leave 
the atmosphere he winged missile 


will continue to occupy a prominent 


] 


position in. our air arsenal," he sai 


PRODUCT ENGINEERING * April 21, 


PRECISION CAMS 
PACK AUTOMATION 
INTO INCHES... 


Ultra precision Parker Cams are 
responsible for performing many 
superhuman control functions in jet 
aircraft, missiles, rockets, instrumenta 
tion, wherever environmental extremes 
make precision mechanical control an 


asset 


3D CAMS 


3 Dimensional ( 
form the function of the 
analog computor Z—f(x.y) 


2 DIMENSION 


ams compactly per- 
heart of an 


Parker 


develops experimental 
production 
and is à 
thousands of unusual and exact 
Dimensional Control Contou 


prot 
quantities of ti 


pioneer, having 


2D CAMS 


Park 
broadened applications tor 


sional cam by adding 
1 


2 Dimensional Cams by 


control 


concept of precision and uniformity t 


design, manufacture and pr 


Send for “Precision 1 
We will be please 
Mailing Lis 
Bulletins 


today 
name 
Technical Cam 


on our 


as they become availabl 


( / IK" ы 
1 UAM ©&® 


HARTFORD CORPORATION 


CAM 


FRANKLIN AVENUE e 


DIVISION 
HARTFORD, CONNECTICUT 


THE ENGINEERING WEEK 


29 





Rubatex provides Soviets Claim World's 


Top Solar Power Station 


"built-in" temperature control - — «s ss 


vorld's largest solar-power station. foi 


sanitation — additional payload ! mgri a ied 


ir-cngimeecrng conference in 


Rubatex answers need for oldavia recently that 2,500,000 kwh 
careful temperature control 0 rıcıtv and 20,000 tons of st 
in transporting milk as it has ould be 
lowest heat conductivity (K 

Factor 0.21) of any known 

structural material and main 

tains its insulating efficiency 

indefinitely 


generated b 


Rubatex’s closed cellular 
structure also eliminates any 
possibility of bacterial growth 
between shells of tank—an 
important feature in handling 
liquid foods of any kind 


Last—by no means least 
Rubatex’s light weight helps 
give Standard Steel Works 
one of the lightest farm pick 
up tanks on road today 
providing owner with an 
additional payload on his 
choice of truck 


In Standard Steel Works' own 
words After considerable 
investigation, we found 
Rubatex was the best low 
temperature insulation avail 
able anywhere.” 


... they also Announce 
New Science City 


VE SCOWM lh R LAN 


t11 


RUBATEX 


INSULATION HARDBOARD 


RUBATEX DIVISION, Dept. PR-8 
GREAT AMERICAN INDUSTRIES, INC. 
Bedford, Virginia 


«$ 


monn © 


Send for 
For full details and sample of Rubatex 


Insulation Hardboard—print your name Free Sample 


n space below, attach to your com 
pany letterhead and mail to us 


and 
full details 
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Liquid Heating Guide 


How to choose electric heaters 
for liquid heating applications 


Here is condensed information to help TABLE! Water, Alkaline or Plating Baths 


you get the most economical electric 
heaters for your liquid heating design 
problem. 


Three factors generally determine which 
type heater should be used for any par 
ticular liquid-heating application. They 
are: the physical characteristics of the 
container, the nature of the liquid, and 


the temperature requirements 


General Electric 

sion heaters (a) have threaded headers 
which make for easy and permanent 
installation it s, tanks and vessels 
"Over-the-side" imm heaters (b) 
hang in tanks or containers, and besides 
being portable, they are ideally suited 
for heating rubber-lined tanks, lead 
lined tanks, tanks of wood, slate, 


other materials which are not adaptab 


TABLE Il Use This Table For Oil 


to heaters with threaded headers Amount of Degrees F T 
Because some metals are subject 

attack when immersed in certain liquids 

G-E heaters are mad 


sheath materials so that they can be 


еп а variety ої 


used for a wide range of liquids. Sheat! 
materials of copper, steel, stainless steel 
nickel, nickel-plated copper, r 
silver, Inconel, Monel, cast iror 
lc ad are ill availabk 
General Electric heaters 
suited to heating а wide 
liquids: Water, oil, electroplating t 
cleaning compounds, chemical 
and other fluids. These liquids can 
circulating or non-circulating; in oper 
containers, closed or pressure, vessels 
kettles, or steam generators. Heavy ан теа 
viscous liquids, such as pitch, molasses, hours 
and asphalt can be heated by using a 
liquid jacket containing immersion 
heaters a water 


Where extremely corrosive liquids ar« sion 


GENERAL @@ ELECTRIC 
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heating in 
Many times 
heaters (c) 
side of the 


call you 

S ile 5 Offic C 

DELIVERY TODAY: 

General Electric 

t lay from Gener 
plant 

SPECIAL SAMPLES: Y 


| 
tr ` f y1T eT f 
tric Sales engineer can 


itor nr ler 


ПЕ, р! 


mrle 
»dilipics 


PROMPT SHIPMENT: Ger 
w Industrial Heating p 


Section B723-26, General Electric Co., 
Schenectady 5, New York 


Please send GEA-6305, heating water and 
baths; GEA-6306, heating oil and GEC- 
1005, catalog of G-E Heaters and Devices 


NAME 
COMPANY 
ADDRESS 
CITY 


USE READER SERVICE CARD FOR MORE INFORMATION 


31 





LAWS 


oo e OF 


why nothing 


in Research and 
Development 
happens 

the way it should. 


hould be 
logical and neat 


1! | хрепепс‹ 


nee of Nature 


evolved. Thi 
of experience of 
xperimenter bu until. Dr. Finagk 
were never recorded for the studv and 
younger members of our profession be 
had no derivation—no proof. They are tru 
they have always been true. Look into vou 

own experience and see if this is not 

We are grateful to | hn W. (€ im pl | I editoi 

Astounding Science Fiction, for bringing this work t 
шг attention, and to the many readers of that magazine 
vho collected and contributed samples so that others 


might share in their experienc 


ON EXPERIMENTS 


I he first four laws are the only one dignified by num 
ber. Note the beauty and simplicity of the First Law 
Also note that the remaining three laws refer to men’s 


reactions to Nature—not to Nature itself 


First Law: If anything can go wrong with an experi 


ment, it will 
Second Law: No matter what result is anticipated, 
there is ulwavs someone willing to fake it 


Third Law: 


someone eager to misinterpret it 


No matter what the result, there is always 


Fourth Law: No matter what occurs, there is alwavs 
someone who believes it happened according to 


his pet theory 


IF ANYTHING CAN GO WRONG WITH AN EXPERIMENT 


The Law of the Too, Solid Goof 
In anv collection of data, the figure that 
ор 1011514 COTTIKC t a ill need ot che 


the mistake 
Corollary I— No 
either 


Corollary Il-1 
e aiii 


Vili se 


A further ser 
enter has been formulat 
sequence of the first four 
practice 
Experiment nust 

fail in the 

lu 

хр 

| 


vorking 


ruin 


it indicat 


Го studv a subject best, understand it th 
before vou start 

In case of doubt, make it sound convincing 

Do not believe in miracl rely on then 

Always leave 
doesn’t work 
the Rule of the Way Out 


room to add an explanation when 


Ih open«loor policy 1s SO А vn 


HUMAN FOIBLES 


Ihe remaining rules outline the human problems 
that follow from the above. ‘To some extent they repre 
sent man’s reaction to Nature and, even more aptly, 


mans reaction to man 


Laws of Revision (Often lumped into the Now They 
l'ell Us! Law 


First Law: Information necessitating a change of design 


will be conveyed to the designer after—and only 


ifter— the. plans are complet 
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IT WILL 


Corollary I— In 


Second Law: lh 


) + fret 
A 1 


Third Law: If 


Fourth Law: | 


1 


Corollary I— It 


IC | Í 

The Law of the Lost Inch 
In designing \ t 
Frida 

Corollary 1—1 


i 
i 


Corollary ll- 1 
M 


Inspec tion 
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Finagle $ Creed 
^ 


Finagle's Motto: 
Smil | 


THE FINAGLE FACTOR 


\ mathemati 


been developed 


Í 
1 


nfusion, D 





» 
VP 
dip 


Leonardo Da Vinci's design for a screw cutting r 


EVEN THIS DA VINCI DESIGN COULD HAVE BEEN 


BETTER WITH HELP FROM AN SiS?» ENGINEER. 


ney 
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Don't Let SALESMEN Plan Your Products 


WA salesman, so the theory goes, 1 1 the firing lin IRWIN P. SHARPE, Ma 















is close to the customer and his needs as it is po West Orange, N 

sible to get. If he is a good salesman he knows h 

market, he knows his customer, he knows what product ick an t 

ind features his customers want—so the theory goes He n till vaitin \fter t t 
Well. it mist isn t si Salesmen ar «cellent u tor had | total of 

ot product ideas, but they are emotional, enthusiast f below Ed 

ind their memories are limited to last week's lost sal nanager and t t t f 

Their ideas must be sifted and evaluated. They off You were t it 

opinion, not facts. And, being good salesmen, they can But was he? Certainly t f 


often sell then 


SOTTOW 


Onc 














manufacture 


into redesigning his line of industrial temperatur ! nind f 
trols. A novel method of controlling rang ettings and Ih 
1 high-fashion instrument case would doubl les, t | of | | | T 
insisted. So a team of crack engin t K vh | { ۱ { 
ind $200,000 to de elop prototype tact ] r А \ , 
[he prototvpi vorked, th tiful t t t tt t { { H 
when the manufacturer contemplated his tooling t nly kn f y 
he got Ct ld reet He М inted i littl bject assuranc t \ t f t tt 


control 


that remote 













customers wanted nd wou Vv f ther t 












So, over salesmen’s protests the manutact t an roblems and { { r ‚ 


independent market researcher t vork an t t them, engi n 
hedge his bets et a compal roup to « what th lide rul í fting | ‚1 
ould nnd as W 1] | $ 
Both groups made th t | I n Ж" ‚ 
didn't need, didn't want in t t 1 { i 
for the new features. The r ts wv | that ; 
the manufacturer decided to sh th hole 1 t | { з , | 
[he executives lost f th an + ¢ ۱ Т np 


ind eng 


The Gang Approach 





Often distributors and sal | К { 


























—— into natting 2 днё са Й 
аа A p s eal altel s Не З A Substitute for Salesmen's Ideas 
able. Distributors, too, are on the firin An B \ t t S 
far as the manufacturer 1 n the | nion 
real customers 
One air-condition ufact 
by his exuberant sal I lag id t list t t 
Ihe two had carefull inal | their market of that t $ j] 
in glowing terms, described the n f ۱ t f the f 
iür-conditioning unit for low- d hon f 
Ihe manufacturer. underwrot market st It fort t { \ 
showed that while ther \ { tent market f the fact that f 
the proposed product, it would | lor ti wn t 
before customers started beatin ath to his dox { . £M. ] M1 
Still, the researcher might | vront Mt \ E» luct 
whom can you trust more, your own sales manager h D { 
a group of strangers? ‘The manufacturer set h n t planning. | that 
neering team at work developing th nall ai nd xecuti í t eit ft 
tioner. But, just in ca instead of tooling up to mal | market 
the new model bv the thousands, onlv a few hundred ased on 
new models were made. With $150,000 worth of bal ful 


ıir conditioners in his warehou the manufacturer sat ful. а 
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THE QUESTION: Should the Engineering Profession Adopt 
Collective Bargaining Techniques ? 


"The engineering profession . . 


1 


ilready has expres 


bargaining by 


ire available 


ho place the: 


W 

engineers’ 

devoted to coll 

must be recognized tha 

lav claim t the ti 

ressional peopk 

ceptance of 

ganizations 

sree of professional 
demands ot empl 
It is reasonable ti 

neers who are members 

senting their respecti 

more professionally minded ind 

who either are not qualified 

| to be mem 
member hip 


significant. Su 


interestec 


ni they 
inv matti 


bargaining grou 
f the American Societ 
E. LAWRENCE CHANDLER 
Ледине Зосгебигу ndicated that 8446 d 
American Society of Civil Engineers 
Treasurer of The Engineers Joint Council 


sd pp агаа; 


with 72 believing it tended 


undermin: 
professional standing of 
interest to note that 42 
men in the [unio 
demonstrate that a 


competent member 


no’ to the question po 
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OF VIEW 


dopt | niqu I tive bargaining 


"Industrially employed engineers . 


but we in ESA a1 
Kk піди 


ngineers 


engineer 
rit incre 
prope I 


pri ble ms CXIS 


JOSEPH AMANN 


lent, Engineers and Scien 


Manner 11 Wil n company 


Xf that nti S ( provi 
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SIGNIFICANT PARTS 


V-belt pulley with automatic torque conversion . 


alters pitch and | y ratio as speed and oad chang Mova 


п уап ot 


per wk; nvel In lot t 2 ich tch n lots otf > , 
Hoover Transmission Co., Inc., Green River Rd., Williamstown, Mass. 


Circle 11, Reader Service Card 


Individual voltage regulators . 


for control systems are incorporated in maj 


eliminating need for | IN highh 
l'his arrangement is 1 to 

b-units and t 
Voltage regulator 
be built to 
ot input 


ide any output voltage rang 


pr 
Pri ind delivery information not made avail Cubic 
5 


Kearny Villa Rd., San Diego, Calif. 


$ 
с" 


Согр., 5 


Circle 12, Reader Service Card 
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AATERIALS EQUIPMENT 


Dissimilar metals are joined... 
| brazing technique that tak idvan 


ght and high ! 


Bond is 


to ther 


Brazin I | 

{1 d furna it about 1] F. South 
Wind Div., Stewart- Warner Corp., 1826 
Diversey Pkwy., Chicago 14 


rcle 15, Reader Serv 


" ae col Е 
Take-up connectors . Electronic digital display . 
) 1t d g 1 


+ 
i 


l 
Displays 2 symbols per sec... 
ind requir З ату Му for sig 


Hold 


۷ 


i 
Sassi aai d ' da | ry i t 
Patwin Div., Patent Button Co., Water е Arrowhead Products, Div. Federal 
Mogul-Bower Bearings, Inc., 2330 Curr 
St., Long Beach, Calif 


cle 16, Reade 


F. D 


burv 20, Conn 


Electronics Corp Sem 
930 Pitner Ave E vanstoi 


Extrudes rubber over metal... 


| to have a Counts by weight . 


CRS, H 1 Уапаһот n th m nt a 1 I [ 
ind i E. H. Titchener & Co., 67 Clinton Dis ACF Industrie 
llefield, Ohio St., Binghamton, N. Y Paramus, N. ] 


Circle 14, Reader Service Card Circle 17, Reader Serv 


ren па Hu r in ICK 


Geauga Industries Co., Mide 
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SIGNIFICANT PARTS 
MATERIALS 
EQUIPMENT . 


Extra-thin stampings . . . 


lechniques 


Hackensack, N. J 


Heat, abrasion, corrosion, chemical are applying McDanel ceramics to Circle 20, Reader Service Card 
action, or other deteriorating factors a wide variety of difficult applica- 

present on your project? McDanel tions with good success. Our engi- 

specially-developed ceramics could neers develop special dies, designs, 

be the answer. Scientists, physicists, even new processes to suit your 

research and development engineers particular need. Try ceramics 


VISIDVA INST]. esters 
M SIDAN Ic 3 s ams application. 


Your inquiry is 


REFRACTORY PORCELAIN COMPANY special to us. 
BEAVER FALLS . PENNSYLVANIA 


Variable displacement pump... 
M 


Model "YE" by 
DURANT 


Offered in TWO STYLES: 
1. Quick PUSH-BUTTON RESET 
2. Electric REMOTE RESET 


First high-speed electrically actuated counters wit! 
added advantage of electric reset. Clean-cut, leg 
ble 3/16” figures, white on black. Ideal for o 
high-speed electric counting applications — acc ALASKA GRAY 
rate at high, low or intermediate speeds AND SEAL BROWN 
DURANT MANUFACTURING CO. 
938 N. Buffum St 38 Thurbers Ave 
Milwoukee 1 Providence 5, R. I 
Rer ntatives 


Vickers Inc 


Thermosetting acrylic finish . . . 
tirely enclosed t t t { 
moisture Base 
Speeds to 1500 


it 
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nci 


sas aia aM: Rr Rude d AEN WOVEN WIRE BELTS 
household | € | 


ut cobwe | 


)bing 
ment. Baking sched: 
min. Interchemical Corp., Finishes Diy 


P.O. Box 659, Newark, N. ] 


Circle 22, Reader Serv 


Brazing Furnoce 
Charge End 
—— Q0 


+— 


/ 
- m ——U— - کے‎ 
TYPICAL INSTALLATION FOR AUTOMATED ALUMINUM BRAZIN 


METAL-MESH BELT CONTROLS 
— PRODUCT UNIFORMIT Y 
CER I IR M IN CONTINUOUS BRAZING 


Here's a belt that not only shrugs off hot atmospheres and corr 
sive fluxes, but helps process metal parts more uniformly ind 
less time. Moving continuously through the furnace, the ( 
bridge Belt allows heat to circulate freely through its open mée 
ind around the product for thorough treatment 


Glass, chemicals and foods too е сап һе proces ed through 
naterials handling ' k ta dry, hot or cold operations on Cambridge Belts to give incre 


Duff Coe Co., P.O. Box 15589, Pitts production at lower operating costs Here's how 


burgh 30, Penna CONTINUOUSLY MOVING BELTS ELIMINATE BATCH PROCESSING 


f 


faster, more economical produ on; redu manu hand 


ALL-METAL CONSTRUCTION IS HEATPROOF, COLDPROOF, ACIDPROOF 
Cambridge belts can be woven from any metal or to t 
sub-zero or up to 2100° I 


to corrosive itmosphe res or solutions 


OPEN MESH PROVIDES FREE AIR, LIQUID CIRCULATION 
uniform processing of product; grit, sand, quench | 
through belt immediately 


SPECIAL SURFACE ATTACHMENTS AVAILABLE 
ghts hold produ t on belt dur 


Whether you design machinery for your own use or for resale, your Cambridge 
Field Engineer can explain how the many advantages of Cambridge Belts make 
continuous processing practical and economical. And, he'll recommend the 
belt size, mesh or weave—in the metal or alloy—best suited to your needs. 
He's listed in the classified phone book under “BELTING, MECHANICAL.” Or, 
write for FREE 130-PAGE REFERENCE MANUAL giving mesh specifications, design 
information and metallurgical data. 


The Cambridge Wire Cloth Co. Сш. 


! METAL-MESH İİ | WIRE 
! ise, ft Ven ЗС CLOTH 
Corp 2828 Newell St., Los Angeles 39 an BELTS IT] FABRICATIONS 


le 24, Reader Service OFFICES IN PRINCIPAL INDUSTRIAL CITIES 
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Need a little heat? 


NEED IT HOT? 


HEATING CARTRIDGES 


HOTWATT 


rre Hea 


STANDARD HOTWATT 


e Heate have pre ension < 
Ё v ] 


SPECIAL HOTWATT 
3d arrangement to specif 


LOW-COST HOTWATT 


and cnorcif 
і э 


SPEEDY DELIVERY 
HOTWATT t t 


HOTWATT, INC. 


ELECTRIC HEATING 
SPECIALISTS 


16 Gould St., Danvers, Mass. 


44 SIGNIFICANT PARTS 


SIGNIFICANT PARTS 
MATERIALS 
EQUIPMENT . 


Don't fret over plastic problems! Come 
to Chicago Molded for the finest quality 
moldings in any size . . . any quantity- 
and the most reliable deliveries. Get ex- 
pert design help, too. For behind Chicago 
Molded's staff there's 38 years' experi- 
ence. So take it easy—let Chicago Molded 
work out your next plastics problem. Just 
write, wire or phone: 


CHICAGO MOLDED 
PRODUCTS CORPORATION 
1032 N. Kolmar Ave., Chicago 51, Ill. 
Phone: Dickens 2-9000 


Nee ee ee 
D XX 


Mount 
1 1 ne 
Sterling 
Instrument Div 17 
Port Washington, N. Y 


ird it 
Precision Corp., 


Nlatinecock Ave 


rcle 25. Reader Service Card 


freely. Here is an example of how 
be 


ROD ENDS 
can be used as suspension hangers 


THE 
HEIM 
COMPANY 


Grid lines and dots are prote | bv var 


| ( 
nish. Charles Bruning Co., Inc., 1800 Cen 
tral Rd., Mount Prospect, Ill. | FAIRFIELD 


CONNECTICUT 
Circle 26, Reader Service Card 
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air circuitry: 


a new term of importance to design engineers. 


Air has come of age as a control medium. No longer is it contined tot 


I to the simple 


a clamping device, moving a lever, or blowing chips. No longer is an air circui 


reservoir, and cylinder. Today the most complex of industrial control problen 


being solved efficiently with air. 


Today, pneumatic circuits can be interconnected. They can be set to cor 
of operations automatically. They can be combined with electrical 
problem you have that can’t be solved successfully with air 


The new I 


ole that pneumatic control can play in industrial operations dem 


of thinking about air control. It demands a new way to describe control by air 


suggests some of its limitless control possibilities. That’s why Westinghouse 


yw using the term “air circuitry" to describe the 


Westinghouse Air Circuitry, we realize, has to 


means of control. It has to offer you extra advantages And it does 


Chief among these is its extreme simplicity. The de 


` 


chanical devices. They have few moving parts. They are 


C« 


circuit connections are made with pipe—and what could be 


[his extreme simplicity brings with it other important **pli 


equipment is unusually reliable—there are few moving parts t 


he devices are sturdy and durable. They require very 


is can be handled without the services of highly tr 


Above all, remember: no m 


means of control is as safe as air 


Air circuitry can help you simplify your control problems 


answers to your automation problems on any industrial machine 


Id 


And Westinghouse Air Brake Company can help you 
Westinghouse has been in the control engineering 


orefront of the development and improvement of 


For more information on Westinghouse Air Circuitry—how 


how it can help you—write for your copy of “Basic Pneumatic 


sales offic C 


WESTINGHOUSE AIR BRAKE COMPANY, INDUSTRIAL PRODUCTS DivisSION, WILMERDI 


NG, PA 
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Powder Metallurgy Show and Meeting, sponsored by 
Metal Power Association, Sherator Hotel, Philadelphia. Sessions cover 
production techniques, applications and properties of powder metallurgy 


parts. For information contact Harold Schor Associates, 114 E. 40th St 
NYC 


Scientific Apparatus Makers Association, 40th annual 
meeting, El Mirador Hotel, Palm Springs, Calif. For information con 
tact the Association, 20 N. Wacker Drive, Chicago 6 


Building Research Institute, Seventh annual meeting Shore 
ham Hotel, Washington, D. C. Sessions will cover design problems of 
solar heating, new building materials and other technical problems 
For information contact the Institute, 2101 Constitution Ave., Wash 
ngton 25 


Electronic Components Conference, Ambassador Hotel, Lo 
Angeles, Calif. Technical sessions will cover solid state devices, com 
ponent reliability, electron tubes and materials. For information con 


tact George Norman, PO box 66507, 12870 Panama St., Los Angeles 
alif 


ASME-Society for Advancement of Management, 
joint Engineering Management Conference, Hotel Statler, NYC. Ses 
sions cover problems in work sampling, unions and industrial engineer 
ing, Measurement of indirect and clerical labor and how to measure 
ndustrial engineering performance. For information contact ASME 
29 W. 39th St., NYC 


Seminar on the New American Drawing Standard, 
University of Ill. ond local engineering societies. For information con 
tact Robert Newton, 725 S. Wright, Champaign, III 


Industrial Packaging Training Conf., Industrial Manage 
ment Center, Lake Placid Club. Topics on program include analysis of 
shock and vibration, packaging machinery and conveyors, standard 


costs for packaging, and solving specific packaging problems. For 
nformation contact James Bright, 56 B Robbins Road, Lexington, Mass 


National Screw Machine Products Assn., 25th anniver 
sary meeting, Drake Hotel, Chicago. Sessions include seminars on chief 
executive's job in a small shop, factory manager's job in small shops 
planning for profits and controls for factory and financial efficiency 
F nformation contact the Association, 2860 E. 130th St., Cleveland 


American Society of Tool Engineers, Annual Meeting and 
Tool Show, Philodelphia Convention Center, Philadelphia, Penna. For 
formation contoct Richard Gebers, 10700 Puritan, Detroit 38, Mich 


Conference for Engineers and Architects, sponsored by 
Ohio State Univ., Sessions will cover satellites and space craft, nuclear 


engineering, computers and automatic controls. For information con 
tact Assoc. Dean Harold A. Bolz, Ohio State Univ., Columbus 10, Ohio 


AIEE, Great Lakes District Meeting, Michigan State Univ 
Lansing. Sessions range from guided missiles and nuclear engineering 
n Russia to automobile lighting and railroad communications. For 


information contact Raymond C. Mayer & Associates, 36 W. 4óth St 
NY 


World Trade Fair, Second annual foir at New York Coliseum 


More than 60 nations are expected to present 3000 exhibits 


Mechanical Handling Exhibition ond Materials Handling 
Convention, Earls Court, London Exhibition will include products 
of foreign as well as British manufacturers. For information contact 
Derek Page, Associated Iliffe Press, Dorset House, Stamford St 
London SE 1 
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an extrudible compound 
of wick and oil 


lets you wick 
lubricate 
and assemble 
parts in one 
automatic operation 


Illustrated is PERMAJECTOR Model 150 


... with typical tooling 
for assembling 

ports and injecting 
PERMAWICK into 
sleeve bearing 
lubrication cavities . . . 
in one avtomotic 


Write for 
5319 E. Outer Dr. 
Detroit 34, Mich. 


See how 
felt * 
fits in 
with 


your 
products! 


Let us 

show you how 

to save money 

and increase 
efficiency with the 
proper use of felt. 


FRE Samples and Applica- 
tions of Industrial Felt. 


CONTINENTAL FELT COMPANY. inc 


"ER 1128 311134 "4 NEW YORK 1!, N Y 


Publishers 


Postscript... 


Reading— 
the High-dividend Investment 


Che engineering graduate today i pos to far greater opportunities for 


sonal development than his father ever dreamed about when he grad 
from college 25 o1 years ag In those days we led a relatively 


Гахез were “peanuts” 


television was unheard 
n engineers 
' your profession 
mpare t progress ince. Outside of the staple 
| commodities, there ar ings we us lailv lives that could 


e been purchased then 


One migh 


1 1 | lar тут rr 
t naturally wonde hy we has iade su ilar progress 


And one 


things, and 
ympanies f vhom they wor ve been willing and anxious through 


prote ssion 


Week after week, month after month, the engineering and busines press 


aded with new ideas, presented in clear and factual form. Since the lat 


printed page to share their discoveries with others in theii 


venties, literally hundreds of new busines public ition 
ng nany hig) ly px 111Z€( ( hat t dav the ma 
ibreast of progr n almost 
nd reporting f hund 
C І by HICI( ly 
edited for his specin 
But to keep up to « 
itor recently said that 
п seven years [ hat 
noving 
You may not realize it, but when 
ire getting the best thinking and reporting 
neering editors who not only comb this countn 
f product design, research and development 
lands where things are happening 
It probably would cost anyone 
match the information service am 
makes available to vou week after weck 
But do not fool vourself, the service is not fr ıt f ( i substantial 
investment of your reading time to be of any real value. Unless you get into 
the habit of devoting a certain amount of time each week to reading, you'll 
quickly fall behind the parade ind soon be “obsolete You have to know 


whv, what, when, where and who. You can read vourself to success AH 
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c2 3 4 5 6 9 10 12-3 15 


To make your mark 20 24 T26 B26 27 i28 R28 29 30 3 
34 T42 B42 43 144  TRA4 BR44 45 T48 B48 
A new type of “lead,” a graphite-based composition with a far C3 C4 


higher melting point than ordinary grease-pencil leads, is the 





key to a new write-on-anything pencil developed by Richard 

Enter my l-year subscription to PRODUCT ENGI- 
NEERING. | will receive 52 weekly issues plus the 
out clogging the cutters, will write legibly on paper, and makes annual Design Digest Issue 


Best Pencil Co. It can be sharpened in a regular machine with- 











e e card expires 6/21/58 
a durable mark on glass, plastics, and rubber—almost anything 


except highly polished chrome. Pencils come neatly packaged 
12 to a box, encased in cellophane with a zip-tape opener, and PLEASE TYPE OR PRINT 
sanitized by ultraviolet rays. Price is $1.75 a box, but a sample 


Name 
may be obtained by PE readers without charge. Address H. M. — 
Heath, (FYI) Richard Best Pencil Co., Springfield, N. J. s 

Е отрапу 


Address 





City and State 








Timed to suit 













Interchangeable dials make this 








Py se “жей 
timer a six-in-one stopwatch that * 













can be used for everything from 
yacht-racing to basketball. A 


Circle key number for 
more information 





lock-out reset button and a 








good-sized start-stop-wind stem, 


plus clear, good-sized numbers 






make it easy to use; and the 


NEW LITERATURE 


1 2 3 4 5 6 





special case, plus a nylon cord 


lanyard, make it easy to handle. 
Called the Ring-Master, it's 









priced at $75 at Abercrombie & 
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11 12 13 14 15 16 17 18 19 20 
21 22 23 24 25 26 


Fitch in New York, Chicago, 








and San Francisco. Dial dia is 2 in. The idea of interchangeable 
dials certainly isn’t new; but this one seems to cover all the 


bases—the "bases" in this case being polo, hockey, football, and 
sportcar racing in addition to the two noted above. PRODUCTS ADVERTISED i 12504 


c2 3 4 5 6 9 10 12-3 15 18 
20 24 T26 B26 27 128 R28 29 30 31 
34 T42 B42 43 L44 TR44 BR44 45 T48 B48 
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Moon-talkie 








Want to hear a satellite? You can— for just $1100. Motorola 


has modified its well-known "Handie-Talkie" telephone to pro 





~ 1 › a tele te e r t ] луде 
duce a sensitive portable telemetering receiver that will receive Enter my 1-year subscription to PRODUCT ENGI- 


on the standard US-ICY satellite frequencies, maintain phase- NEERING. 1! will receive 52 weekly issues plus the 
i nnual Design Digest Issue 
lock to a carrier signal that is more than 20 db below the re TM үз wd expires 6/21/58 


ceiver noise level, and can indicate relative signal frequency plus 
Doppler shift. The unit weighs 10 Ib, is less than 12 in. long 
It was, of course, designed for government use, but may be had ae ie a 
commercially. (For other satellite-tracking equipment, and Name 
advice on pitfalls to avoid, see FYI column, PE—Feb. 10, "58.) Position 
Company 
Address 


City and State 


WHY 
DONT THEY 
RESEARCH and DEVELOP. 


'A ‘N '9£ 80A M3N 


1d381S QNZ* 153^ O£fE 
9NRI33NION3 12nQGO3Àd 


a phosphorescent solution 
to be mixed in concrete asphalt 
or blacktop road materials. A 


GAYO A1d34 SS3NISh8 


highway with a soft glow would 
considerably case night driving 


with clearly marked road 


iueup ode e»ijes ıepoey Ag p!Dd eg ||! әбоиеа Bo 
%ә404с Palluf) Əy; u! pajo џи Аловзезәм duos eÓoitog oN 


edges, intersections, obstructions 


ind the like 
—B. E. WILLIAMS 


ant oto a 


. an electrically heated steering wheel for automobiles? The 
system would warm the wheel until the car's space heater raised 


the car interior temperature to comfort levels. At this point a 


Eo Ln eum. i 
thermostat could cut off current to the resistance wire imbedded 


Use Form On Reverse Side for n the wheel. A small access hole would permit adjustment 
of thermostat operating temperature. E. VEHSLACI 


A 
i 


ore Product & Development Data 


a shower curtain with trans 
parent upper third and standard 
opaque, decorated material for 
the rest. The two parts could be 
sewed, or heatsealed in a water 
proof joint. A parent could 
shower and keep an eve on young 


ON 


c 


children—and when the voung 
ters get playful in the controlled 
"rain," mothers could take a 
quick look without getting a 
wet head —E. H. Mirrzr ER 


'A ‘N '9€£ 80A M3N 


13138415 QNZ* 153^ OEE 
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. à very stickv fluid to improve the friction coefficient between 


pejiow 4! Asossexe_y дшоцс̧ Bese 


car wheels and wet or icy roads. It should be cheap and non- 


corrosive. By controlling a valve from inside the car the fluid 


азуо Алаа SSINISNG 


uf) eui u! 


might be permitted to flow over the tire when needed 


—M. O. Younc 
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Have you @ pet project but neither the time nor inclination to do the necessary 
R & D? Product Engineering will welcome (and pay $10 each for) similar ideas 


based on known scientific principles but locking an inspired monvfocturer 


`АСМ WHOA MIN 
PO “ON уза 
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electric motion 
control 


Electric Slip Clutch Controls Reel Tension Automatically 


Here are two ideas you might use to 
modernize machinery 

A manufacturer w anted to prevent pile- 
up at the let-off end and maintain con 
stant tension on the take-up reel while 
processing conveyor belting on a 25 ft 
platten press. Two features of Warner 
electric brakes and clutches—stepless 
torque modulation and electric opera- 
tion—provided the simple answer to both 
problems 

First, an electric clutcl 
the input shaft of the four-speed trans- 


mission for the take-up reel. (Fig. 1 


Torque was adjusted so it slipped con- 
stantly, keeping tension on the roll and 


providing a soft, gradual pull oft 


| was installed on 


Torque adjustable to reel speed 


l 


Since the take-up reel builds up in diame- 


ter during the winding cycle, it was nec- 
essary to vary reel speed and adjust clut 
torque accordingly. A potentiometer was 
installed in the electrical circuit toincrease 
or decrease current flow to the clutch and 
vary the amount of electromagnetic pull 
When starting up, the operator sets the 
transmission in first gear—its highest 
ratio. As the roll gets larger, he shifts to 
the next speed and adjusts the potenti 


ometer, increasing clutch torque and re 


ducing slippage. When the transmission 
reaches fourth gear, the reel is at its low- 
est speed and the clutch at its highest 


torque 


Fig. 1— Warner electric slip-duty clutch is mounted 
on input shaft of four-speed transmission. Power 
is transmitted when the clutch magnet is energized 
and attracts the armature. 


Electric brake controls belt dip 
The second problem was to prevent pile- 
up at the opposite end of the press. A 
Warner electric brake was installed on the 
jackshaft of the let-off reel. Intermittent 


Fig. 2— Automatic tension control on power drive of take-up reel and intermittent braking 
of let-off reel make possible constant, equalized tension of material being processed. Mush- 
room button prevents excessive build-up at the let-off end 


engagement of the brake, actuated when 
the belt dips low enough to 
micro-switch button, keeps slack 

It's a simple way to prevent trou- 
ble when pulling material otf a reel 


control 


Fig. 3—72 in. conveyor belt press produces con- 
tinuous rolls weighing up to nine tons. 


New stationary-field clutches 
end slip-ring problems 
Warner's new stationary-field 
clutch has integral leads to the field coil 
Design is simple—only one stationary 
| two rotating members. The held is 


! 
hel 


and 
mounted to the machine frame, provid- 
ing a permanent assembly of the electri- 
cal part. After extended usage, friction 


surfaces can be replaced without disturb- 


ing the electrical connections. Analysis of 


your machine drives, with electric brakes 
and clutches in mind, might reduce oper- 
ating and maintenance costs appreciably 


Warner units do things other brakes ai 
clutches can't do—so the opportunit 


to modernize are many! 


Armature 


Drive Pin 


Want more IDEAS? 


Send for factual application 

sheets showing how to modern 

ize by installing electric brakes 

and clutches on all types of 

machines, making them more 

productive, easier to control * 
simpler to maintain 


Industrial Products Division 
Warner Electric Brake & Clutch Co. 
Beloit, Wisconsin 

a) ELECTRIC 
LM BRAKES AND 
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WHATEVER THE APPLICATION 


you can improve your product with 


GRAMIX 


(PRODUCT OF POWDER METALLURGY) 


PRECISION FINISHED PARTS 


GRAMIX precision finished parts are improving products in 
virtually every branch of industry. A pump manufacturer, 
for instance, may specify a gasoline pump rotor made 


of GRAMIX and gain a number of advantages. 


To begin with, the alloys are carefully blended to meet 
his individual requirements. The GRAMIX parts are then 
die-pressed to exact shape, sintered under rigid control 
and finished to tolerances as close as .0005". 


( This process, of course, costs far less than machining, 


forging or casting.) The manufacturer can expect the 


GRAMIX gasoline pump rotor to do a better job because 
all GRAMIX parts are precision engineered and precision 
controlled from alloying to finishing. 


No matter what the application may be, GRAMIX parts 
fit specifications exactly. Parts may be impregnated 


with oil... to insure a longer life and a quieter operation: 
if specified, the GRAMIX parts may be coined and work 


hardened, even prepared for plating. 


The rotor is only one of thousands of applications 

in which GRAMIX precision parts have proved to be 
ideal. Just a few of them are shown here, so consider 
the components of your products .. . there may be several 
that could be improved ... with GRAMIX! Products 


of powder metallurgy you can rely on. 


Write today for factual 
Engineering Bulletin No. 21 
. well send your copy. 


AY 
Lf 


[мемвея | 


Hardened steel drive 
sprocket for lawnmower 


Iron switch control 


Rotor for gasoline pump 


Packing gland follower used 
in hydraulic system 


Bronze rotor in high 
speed fueling unit 
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